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Section A (22 marks) 

Answer all questions.  
 

1 J is a mixture of dyes. It has been suggested that J might be used as a food colouring. Paper 
chromatography was used to identify the dyes in J. The resulting chromatograms are shown 
below. Dyes K, L, M and N are safe for consumption. 

 
 
 

  (a)  Which of the dyes K, L, M and N are present in J? ………………………….... [1] 
      
 (b)  Which of the dyes is insoluble in water? ………………………….... [1] 
      
 (c)  It is suggested that mixture J can be used as a food colouring. 

Do you agree with the suggestion?  

Use the information given to explain your answer. 

      
  ……………………………………………………………………………………………………… 
      
  ………………………………………………………………………………………………… [1] 
      
 (d)  Dye M contains two components. Suggest how you can change this chromatographic 

technique so as to separate these components. 

      
  ………………………………………………………………………………………………… [1] 
      
                                                                                                                                                [Total: 4] 
 
 
 
 
 
 
 
 
 
 
 

   J                    K                      L                M                    N 
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2 (a)  (i) Complete the table for the two isotopes of chlorine. 
 

chlorine mass number 
number of protons 

in nucleus 
number of neutrons 

in nucleus 

35Cl  17  

37Cl 37  20 
 

[2] 
    
  (ii) Explain why 35Cl and 37Cl are isotopes. 

   

   ……………………………………………………………………………………………….. 

   

   ……………………………………………………………………………………………….. 

   

   ………………………………………………………………………………………… [1] 
    
    
 (b) Sodium, proton number 11, and chlorine, proton number 17, react together to form sodium 

chloride. 
     
  (i) Write the chemical formula for sodium chloride. 
     
   ………………………………………………………………………………………… [1] 
     
  (ii) Draw a ‘dot and cross’ diagram to show the bonding in sodium chloride. 

Show only the outer shell electrons. 

 

 

 

 

 

 

 

 

 

 

 
    [2] 
     
  (iii) Name the type of bonding in sodium chloride. 

     
   ………………………………………………………………………………………… [1] 
  
                                                                                                                                              [Total: 7] 
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3 A student carried out an experiment to investigate the conditions required for iron to rust. 
 

 
 

 The student weighed the nails at the start of the experiment and at the end of one week.  

The initial mass of the nails in each test tube was 4.0 g.  

The masses of the nails after one week were 4.0 g, 4.2 g, 4.4 g and 4.9 g. 
     
 (a) Fill in the masses of the nails in the table correctly. 

 

test tube E F G H 

mass of nails after one week / g     
 

    [1] 
     
     
 (b) Explain why the mass of the nails in one of the test tubes remains unchanged after one 

week. 

    
  ………………………………………………………………………………………………………. 

    
  ………………………………………………………………………………………………… [1] 
     
   

 (c) If the nails were not weighed after one week, what other physical evidence is there to show 
that the nails have rusted? 

   

  ………………………………………………………………………………………………… [1] 
     
     
 (d) Suggest one practical way to prevent iron nails from rusting. 

  
  ………………………………………………………………………………………………… [1] 
   

                                                                                                                                              [Total: 4] 
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4 Crystals of copper(II) sulfate, CuSO4 can be prepared using the method shown in Fig. 4.1. 

Fig. 4.1 shows the first three steps used to prepare the crystals. 

 

 

 

                

                   
        
 
 
 
 
 
 
 
 
 
 

 (a) Name solid Q, a substance which can be added to sulfuric acid to form copper(II) sulfate. 

    
  ………………………………………………………………………………………………… [1] 
    
    
 (b) Name a suitable apparatus that can be used to measure 50.0 cm3 of the sulfuric acid for 

step 1. 

   
  ………………………………………………………………………………………………… [1] 
    
    
 (c) Name the separation methods used in step 2 and step 3  

    
  step 2 ………………………………………..   
      
  step 3 ………………………………………..  [2] 
      
    
 (d) What is the purpose of heating the solution gently in step 3?  

    
  ………………………………………………………………………………………………… [1] 
    
   

 
 
 
 

 
 
 
 

stirring rod 

solid Q 

dilute 
sulfuric 
acid 

step 1 step 2 step 3 

copper(II) sulfate 

solution 

 

copper(II) sulfate solution 

copper(II) sulfate 

crystals appear 

residue 

cool gradually 

Fig. 4.1 
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 (e) Insoluble salts like silver chloride, can be prepared by precipitation reaction. 

The equation shows the reaction between silver nitrate and sodium chloride to form 
precipitate, silver chloride. 

AgNO3 + NaCl → NaNO3 + AgCl 
     
  (i) Calculate the relative formula mass of silver chloride.  
    

 
 
 
 
 

 

    relative formula mass = …………………... [1] 
       
  (ii) At the end of the reaction, 50 g of silver chloride is formed. 

Calculate the number of moles of silver chloride formed at the end of the reaction. 
 
 
 
 
 
 
 
 
 

    number of moles of silver chloride = ………………….. mol [1] 
       
                                                                                                                                              [Total: 7] 
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Section B (8 marks) 
 

Answer one question from this section. 
 

5 Six hydrocarbons are identified by the letters U, V, W, X, Y and Z.  

Fig. 5.1 shows how the relative molecular masses of these hydrocarbons vary with the number 
of carbon atoms in each of their molecules.  

Five of these hydrocarbons are in the same homologous series. 
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 (a) Hydrocarbon U has a relative molecular mass of 42. Suggest the name of this 
hydrocarbon. 

     
  ………………………………………………………………………………………………. [1] 
    
     
 (b) Which hydrocarbon, U, V, W, X, Y or Z is not a member of the same homologous series 

as the other five? 

Explain your answer. 

     

  ……………………………………………………………………………………………………… 

     

  ……………………………………………………………………………………………………… 

     

  ……………………………………………………………………………………………………… 

     

  ………………………………………………………………………………………………. [2] 

     

   

 (c) Write down the general formula of the homologous series of the five hydrocarbons. 

    

  ………………………………………………………………………………………………. [1] 

    

    

 (d) Complete the bar chart in Fig. 5.1 for the next hydrocarbon with 9 carbon atoms.          [1] 

    
     
 (e) Name the products formed when the hydrocarbons undergo complete combustion. 

     
  ………………………………………………………………………………………………. [1] 
     
     
 (f) Describe a chemical test to distinguish a saturated hydrocarbon from an unsaturated 

hydrocarbon. 

     
  test: ………………………………………………………………………………………… 
     
  results: …………………………………………………………………………………………. 
     
  ……………………………………………………………………………………………………… 
     
  ………………………………………………………………………………………………. [2] 
     

                                                                                                                                              [Total: 8] 
 

 
     
     
     
    

 
 
 
 

 



 

SGSS/Sc(Chem)/P4/4NA/Prelim/2024 

9 

6 The diagram shows how crude oil is separated into its fractions.  

 
 
 
 
 
 
 
 

  
 

 (a) (i) Name the process used to separate crude oil into its fractions. 

   

   ………………………………………………………………………………………… [1] 

     

     

  (ii) Which fraction has the highest boiling point?  

Explain your answer. 

     

   ……………………………………………………………………………………………….. 

     

   ………………………………………………………………………………………… [2] 

     

     

 (b) After crude oil has been separated, some of the large hydrocarbon molecules can be 
broken into smaller molecules. An example of this is represented by the equation below. 

 
C10H22 → Q  +  C2H4 

 
 

  (i)  Name the chemical reaction.  

     
   ………………………………………………………………………………………… [1] 
     
     
  (ii) Deduce the molecular formula of Q.  

     
   ………………………………………………………………………………………… [1] 
     
    

 
 
 

 
 

     

decane ethene 

fuel gas 

petrol 

paraffin 

diesel oil 

lubricating oil 

bitumen 

 crude oil 

heater where crude 
oil is vaporised 
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 (c) Ethene undergo polymerisation to form poly(ethene). Poly(ethene) can be used to make 
plastic bottles. 

  (i) Draw a section of poly(ethene) showing six carbon atoms. 
    
    

 
 
 
 
 
 
 
 
 

    [1] 
     
     
  (ii) Poly(ethene) can be recycled using the physical method or the chemical method. 

Explain why poly(ethene) are recycled. 

     

   ……………………………………………………………………………………………….. 

    

   ………………………………………………………………………………………………. 

     

   ……………………………………………………………………………………………….. 

     

   ………………………………………………………………………………………… [2] 

     

                                                                                                                                              [Total: 8] 
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